Adipocyte-derived microvesicles from obese mice induce M1 macrophage phenotype through secreted miR-155.
The pro-inflammatory profile of M1 macrophage accumulation in adipose tissue is a central event leading to the metabolic complications of obesity. However, the mechanisms by which M1 macrophages are enriched in adipose tissue during weight gain remain incompletely understood. Here, we investigated the effects of adipocyte-derived microvesicles (ADM) on modulating macrophage phenotype in mice and explored the involved molecular signalling pathways. We found that, compared with ADM from lean mice (SD ADM), ADM from obese mice (HFD ADM) significantly enhanced M1 marker expression. The quantitative RT-PCR assay demonstrated that miR-155 was upregulated in both HFD ADM and HFD ADM-treated macrophages. By depleting miR-155 expression in HFD ADM and increasing miR-155 level in SD ADM, we further illustrated that miR-155 in ADM-induced M1 macrophage polarization. Functionally, in contrast to SD ADM, HFD ADM significantly decreased the protein level of SOCS1, a proven miR-155 target, leading to activation of STAT1, and suppression of STAT6 signalling; these effects were reversed by silencing miR-155 in HFD ADM. Furthermore, the supernatant of bone marrow-derived macrophages pre-stimulated with miR-155-bearing ADM interfered with insulin signalling and insulin-induced glucose uptake in adipocytes. Collectively, these results provide the first evidence that M1 macrophage polarization can be mediated by miR-155-bearing ADM, which reciprocally regulates insulin signalling and glucose uptake in adipocytes. Our study reveals a novel mechanism through which obesity induces an imbalance in the M1-to-M2 macrophage ratio in adipose tissue, thus causing chronic inflammation and local insulin resistance.